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Hybrid open-endovascular repair of a contained
suprarenal mycotic aneurysm using femoral vein
Anna M. Nicolson, MRCSEd, Varun Dewan, MBChB, and Simon R. G. Smith, FRCS, Birmingham,
United Kingdom
Mycotic aneurysms have a high mortality rate, predominantly driven by sepsis. We present a 61-year-old patient who was
treated with a hybrid open-endovascular repair using autologous femoral vein as a single channel revascularization. This
provided a practical and innovative approach to a high-risk situation. (J Vasc Surg 2011;53:1116-8.)
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tTraditionally, the mainstay of treatment of mycotic
aneurysm has been open surgical repair, but in recent years,
endovascular methods have provided a feasible alternative.
We describe a case of a contained mycotic suprarenal aortic
aneurysm, managed by a hybrid open and endovascular
repair.
CASE REPORT
A 61-year-old man was admitted with a 3-month history of
recurrent abdominal and back pain, anorexia, weight loss of 20 kg,
and persistent fever. His medical history included hypertension,
hypercholesterolemia, peptic ulcer disease, and seropositive rheu-
matoid arthritis requiring immunosuppressive medication
(methotrexate and steroid injections) and recurrent deep vein
thrombosis, for which he was receiving warfarin. He was also
taking atorvastatin, aspirin, amlodipine, lansoprazole, and folic
acid. On examination he was febrile but hemodynamically sta-
ble, with normal cardiorespiratory systems, epigastric tender-
ness, and a full complement of peripheral pulses, with no
evidence of microemboli.
Blood tests revealed an elevated C-reactive protein (91 mg/
L), erythrocyte sedimentation rate (ESR; 92 mm/h), hemoglobin
(12.4 g/dl), white cell count (6.7  109/L), and creatinine
(125mol/L). An ultrasound scan 1 month earlier for investiga-
tion of abdominal pain had shown a normal aortic diameter of 2.9
cm. On admission, magnetic resonance imaging demonstrated a
complex aneurysm extending from the coeliac axis to the origin of
the renal arteries with an anteroposterior diameter of 6.2 cm.
He was transferred to our care, with a diagnosis of infective
aortitis and empiric treatment with intravenous vancomycin, rifam-
picin, ciprofloxacin, and metronidazole was started. Subsequently,
-hemolytic Streptococcus was isolated on blood cultures, and
ciprofloxacin was changed to benzyl penicillin.
After 7 days of antibiotic therapy, the aneurysm was repaired
through a retroperitoneal approach. There was no pus present, and
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1116he aortic wall away from the leak appeared sound. A direct repair
ith a silver-impregnated Dacron graft (InterGard; InterVascular,
a Ciotat, France) was achieved with an oblique anastomosis
ehind the coeliac, superior mesenteric (SMA), and right renal
rteries. The left renal artery was not seen, but a lower pole vessel
riginated on the normal aorta.
He spent 5 days on the intensive therapy unit postoperatively,
nd his maximum creatinine level was 166 mol/L. The intrave-
ous antibiotics were changed after 10 days to oral penicillin and
ifampicin initially for 1 month, and he was discharged at 32 days.
ethotrexate was stopped due to interactions with warfarin and
ntibiotics.
He was readmitted 1 week later with 2 days of right lower back
ain radiating to the groin. Physical examination was unremark-
ble, but the ESR was now 124 mm/h, CRP was 116 mg/L, and
he white cell count was 9.1  109/L, which was within normal
eference ranges.
A computed tomography (CT) scan demonstrated a large
nflammatory mass around the suprarenal aorta with contrast leak-
ge into the surrounding retroperitoneal tissue (Fig 1).
Reoperation by a direct approach to remove the Dacron and
egrafting was considered too dangerous. He underwent a hybrid
rocedure with abdominal aortic debranching and endovascular
tent graft repair of the false aneurysm, using a transabdominal
pproach. The left (nondeep vein thrombosis) femoral vein was
arvested as a single graft for the sequential visceral reconstruction
n the infracolic compartment (Fig 2). A Gore TAG stent graft
W. L. Gore and Associates, Newark, Del) was deployed through
n 8-mm Dacron conduit on the left common iliac artery. The
ntire conduit was removed on completion. The stent was sited
ithin the previous Dacron graft extending onto the normal aorta
bove and below for 20 mm to obtain the seal and covering the
oeliac, SMA, and right renal arteries. A completion angiogram
emonstrated no endoleak and good flow within the grafts.
The patient was discharged 10 days later on a lifelong rifam-
icin (300 mg, twice daily) and penicillin V (500 mg, four times
aily) and has remainedwell at 22months with no evidence of graft
nfection on CT scan (Fig 3) Methotrexate was restarted after he
ompleted 3 months of postoperative therapy on warfarin.
ISCUSSION
Endovascular repair is now an established technique for
he management of thoracic and abdominal aortic aneu-
ysms, both elective and emergency.1 Endovascular repair
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tracted much controversy, predominantly because deploy-
ment of a prosthetic stent into infected tissue seems coun-
terintuitive to basic surgical principles.4-6
Traditionally, mycotic aneurysms are managed with
wide debridement of the infected tissue, omental, or mus-
cle flaps to cover the infected area and revascularization,
with vein or prosthetic grafts placed in situ or extra-
anatomically. Although infrarenal mycotic aneurysms may
be treated by exclusion and extra-anatomic bypass, suprare-
nal and thoracoabdominal aneurysms require a direct ap-
Fig 1. False aneurysm (A) between coeliac axis (B) and superior
mesenteric artery.
Fig 2. Superficial femoral vein reconstruction from the distal
aorta to the right renal artery, superior mesenteric artery, and the
coeliac axis. A, The left superficial femoral vein taken off the distal
aorta. B, Interposition femoral vein graft to the right renal artery.
C, The superior mesenteric artery was divided and sewn end-to-
side to the vein graft. D, The coeliac axis was ligated and the vein
graft was sewn end-to-side to the splenic artery.proach.7 Large doses of broad-spectrum antibiotics are sdministered perioperatively and postoperatively. Despite
hese measures, mortality from open repair remains high, at
bout 36%.7 Sepsis is the leading cause of death in patients
ith infected aneurysms.8
Successful endovascular repair of nonruptured mycotic
neurysms has been reported, with patients remaining well
p to 2 years after endovascular aneurysm repair.9 The
ortality varies between 0% and 40%, comparable to tradi-
ional open surgery.2 Much of the success has been attrib-
ted to the use of antibiotics during the acute presentation
nd in the long-term10; however, the optimum duration of
ntibiotic therapy is not clear.11
Information is limited. It appears that fever at the time
f surgery is a significant predictor of persistent infection.
here EVAR has been used for mycotic aneurysm repair,
reoperative use of antibiotics for longer than 1 week,4 or
ven 3 days,6 offered protection against persistent infec-
ion. Hsu et al5 treated mycotic aneurysms with antibiotics
or 4 to 6 weeks before open surgery if the patient’s clinical
ondition permitted, and only one late infection oc-
urred in nine suprarenal infections.5 Our patient had
ersistent fever but was stable. Under these conditions
e decided to optimize him for the operating theater
hile treating him with microbiologically directed high-
ose intravenous antibiotics.
At the second presentation, direct reoperation either to
xcise or replace the Dacron graft was considered too
angerous and axillary-based extra-anatomic bypass an in-
dequate revascularization. Endovascular repair offered the
dvantage of avoiding a direct reoperation and was also
ttractive because it avoided major surgery in a septic
ig 3. Reconstructed computed tomography scan demonstrates
he postoperative anatomy, with the stent graft (A) and superficial
emoral vein graft (B) in situ.ituation. Hybrid repairs of suprarenal aneurysm by com-
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ing have been achieved successfully in high-risk cases but
are not reported for contained leaks due to mycotic aneu-
rysms.12,13 In this case, we applied the hybrid techniques
but used the superficial femoral vein as reported by Clagett
et al.14 This provided a single-channel revascularization off
the healthy infrarenal aorta. One side branch was added for
the right renal, but otherwise vessels were anastomosed
directly. The graft was of adequate caliber, about 11 mm,
easy to handle, and a good apposition was achieved, avoid-
ing anastomoses to the Dacron graft in a septic situation.
No long-term obstructive venous sequelae have been doc-
umented in the leg. This technique avoided complete aortic
cross-clamping, thereby mitigating the problems of reper-
fusion in a septic patient.
The patient is doing well at 22 months, with no evi-
dence of poor visceral perfusion and no evidence of recur-
rent infection on CT angiogram. He remains on lifelong
therapy with rifampicin and penicillin, and his rheumatoid
disease is well controlled on methotrexate.
CONCLUSION
To our knowledge, the use of hybrid open-endovascular
repair with autologous vein in the management of a con-
tained mycotic aortic aneurysm has not previously been
reported. It is an excellent graft, which avoids anastomoses
to Dacron in this challenging group of patients. The im-
portance of antibiotics, however, cannot be understated,
and regardless of the procedure performed, their use is
paramount in successful management. Because some pros-
thetic material remains in situ, we would recommend life-
long antibiotics.
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